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Description 
DISK DRIVE AVOIDING FLYING DISK 

Background of Invention 

[0001] 1. Field of the Invention 

[0002] The invention relates to an optical disk drive, and more 

particularly, to an optical disk drive for avoiding the event 
of a flying disk. 

[0003] 2. Description of the Prior Art 

[0004] Optical disks have become one of the most important 

storage media in modern society because of their compact 
size, low cost, and high storage capacity. Optical disks are 
played by optical disk drives. An optical disk is fixed by a 
holder in an optical disk drive and rotated so that a pickup 
head of the drive can search for data on the disk. During 
high speed rotation, the optical disk may no longer be 
strictly fixed on its position due to vibration or shock to 
the drive in an event that is called a "flying disk". To pre- 
vent a flying disk event, a typical disk drive uses a mag- 
netic holder to hold the disk. 



[0005] Please refer to Fig.l showing a conventional optical disk 
drive 10 using a magnetic holder. The disk drive 10 in- 
cludes a holder 12, a tray 14, a protrusion 16, a turn table 
18, and a motor 20. The holder 12 is movably installed on 
the upper part of the disk drive, the tray 14 is movably in- 
stalled between the holder 12 and the turn table 18, the 
protrusion 16 includes a magnet 24, the motor 20 is in- 
stalled under the turn table 18, and an optical disk 22 is 
put on the tray 14. When reading the disk 22, the turn ta- 
ble 18 pushes the disk 22 up so that the disk 22 is 
brought up from the tray 14 and clipped between the turn 
table 18 and the holder 12, and then the motor 20 rotates 
the turn table 18 for a pickup head of the disk drive 10 to 
read the disk 22. The holder 12 is made of metal and in- 
stalled above the tray 14 for clipping the disk 22 in coop- 
eration with the turn table 18. 

[0006] To repeat, when reading the disk 22, the turn table 18 

goes up to bring the disk 22 up from the tray 14 and clip 
the disk 22 in cooperation with the holder 12; at this mo- 
ment the magnet 24 included in the protrusion 16 on the 
turn table 18 becomes close enough to the holder 12 so 
that the holder 12, which is made of metal, is attracted 
downwards by the magnet 24, strictly clipping the disk 



22. By moving the magnet 24 up and down, the holder 12 
can be controlled to adhere to or depart from the turn ta- 
ble 18. 

[0007] As described above, the prior art installs the magnet 24 in 
the protrusion 16 to attract the holder 12 in order to ad- 
here the holder 12 to the turn table 18 so that the holder 
12 and the turn table 18 can strictly clip the disk 22 to 
prevent flying disk due to shock and collision during high 
speed rotation. However, the attraction of the magnet de- 
creases as the temperature increases. As the temperature 
increases, the attraction of the magnet may decrease to 
the point where it can no longer attract the turn table 18. 
In this case, the possibility of a flying disk event occurring 

is strong. 
Summary of Invention 

[0008] It is therefore a primary objective of the claimed invention 
to provide an optical disk drive for avoiding the event of a 
flying disk in order to solve the problems mentioned 
above. 

[0009] Briefly, an optical disk drive includes a base for holding an 
optical disk, a protrusion protruding out from the base 
that extends through the center hole of the optical disk 
when holding the optical disk, and at least one hook ro- 



ratably installed on the protrusion. When the disk drive 
stops, the hook is retracted within the edge of the protru- 
sion, and when disk is rotated up to a predetermined 
speed, the hook extends out from the edge of the protru- 
sion to hook the optical disk. 
[0010] The present invention further provides an optical disk 

drive including a base for holding an optical disk, a pro- 
trusion protruding out from the base that extends 
through the center hole of the optical disk when holding 
the optical disk, and at least one hook slidably installed 
on the protrusion. When the disk drive stops, the hook is 
retracted to within the edge of the protrusion and when 
disk is rotated up to a predetermined speed, the hook ex- 
tends out from the edge of the protrusion to hook the op- 
tical disk. 

[0011] These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0012] Fig.l illustrates a conventional optical disk drive using a 
magnetic holder. 



[0013] Fig. 2 illustrates an optical disk drive according to the 
present invention. 

ig.3 illustrates the optical disk drive in low speed rota- 
:ion or a stop mode according to the first embodiment of 
:he present invention. 

ig.4 illustrates the optical disk drive in high speed rota- 
ion or to the first embodiment of the present invention. 
-ig.5 illustrates the optical disk drive in low speed rota- 
:ion or a stop mode according to the second embodiment 
of the present invention. 

-ig.6 illustrates the optical disk drive in high speed rota- 
:ion or to the second embodiment of the present inven- 
on. 

"\Q.7 illustrates the optical disk drive in low speed rota- 

:ion or a stop mode according to the fourth embodiment 

of the present invention. 

ig.8 illustrates the optical disk drive in high speed rota- 

:ion to the fourth embodiment of the present invention. 

ig.9 is a list of rotation speeds and their corresponding 

centrifugal force. 
Detailed Description 



[0021] Please refer to Fig. 2 showing an optical disk drive 30 ac- 
cording to the present invention, Fig. 3 showing the optical 



disk drive 30 in low speed rotation or a stop mode, and 
Fig. 4 sliowing tlie optical disk drive 30 in high speed ro- 
tation, all of which are according to the first embodiment 
of the present invention. The disk drive 30 includes a base 
32, a protrusion 36, and a plurality of hooks 38. The base 
32 is for holding an optical disk 34, the protrusion 36 
protrudes from the base 32 that can hold the disc 34 by 
extending through the center hole of the disk 34, and 
each hook 38 is rotatably installed on the protrusion 36. 
The base 32 is a tray slidably installed in the housing of 
the disk drive 30. The disk drive 30 further includes a 
motor 44 and a turn table 42. The motor 44 rotates the 
turn table 42 so that a pickup head of the disk drive 30 
can read the disk 34. During low speed rotation or a stop 
mode, the hooks 38 are retracted to within the edge of 
the protrusion 36, and when the turn table 42 rotates up 
to a predetermined speed, the hooks 38 are extended out 
from the protrusion 36 in order to hook the disk. When 
the disk drive 30 reads the disk 34, the turn table 42 
pushes the disk 34 up from the base 32, and then the 
motor 44 drives the turn table 42 to rotate the disk 34. 
During low speed rotation or a stop mode, the hooks 38 
are retracted to within the edge of the protrusion 36 due 



to gravity so that they will not hook the disk. And as 
shown in Fig. 4, during high speed rotation, by the cen- 
trifugal force gained by rotation, the hooks 38 extend out 
from the edge of the protrusion 36 to hook the disk 34. In 
such a manner the hooks 38 and the turn table 42 clip the 
rotating disk 34 so that a flying disk event can be pre- 
vented by the hooks 38 even when the disk drive 30 is 
shocked or vibrated. Please notice that the operation and 
the movement of the turn table 42 when reading the disk 
34 is well known by the person skilled in the art so that a 
further description is hereby omitted. Moreover, Fig. 3 ac- 
tually only shows the stop mode. In low speed rotation, 
the turn table 42 pushes the disk 34 up as shown in Fig. 4; 
however, the hooks 38 are not provided sufficient cen- 
trifugal force to extend out from the protrusion 36 since 
the rotation is in low speed. Such a feature is not shown in 
Fig. 3. 

[0022] Please refer to Fig. 5 showing an optical disk drive 60 in 

low speed rotation or a stop mode, and Fig. 6 showing the 
optical disk drive 60 in high speed rotation, both of which 
are according to the second embodiment of the present 
invention. The disk drive 60 includes a base 32, a protru- 
sion 36, and a plurality of hooks 38. The base 32 is for 



holding an optical disk 34, the protrusion 36 protrudes 
from the base 32 that can hold the disc 34 by extending 
through the center hole of the disk 34, and each hook 38 
is rotatably installed on the protrusion 36. The base 32 is 
a tray slidably installed in the housing of the disk drive 
60. The disk drive 60 also includes a motor 44 and a turn 
table 42. The motor 44 rotates the turn table 42 so that a 
pickup head of the disk drive 60 can read the disk 34. The 
disk drive 60 further includes at least one elastic compo- 
nent 50 connected respectively between a hook 38 and 
the center of the protrusion 36. When the disk drive 60 
reads the disk 34, the turn table 42 pushes the disk 34 up 
from the base 32, and then the motor 44 drives the turn 
table 42 to rotate the disk 34. During low speed rotation 
or a stop mode, the elastic components 50 retract each 
connected hook 38 to within the edge of the protrusion 
36 by its elasticity so that they will not hook the disk. And 
as shown in Fig. 6, during high speed rotation, by the cen- 
trifugal force gained by rotation, the hooks 38 are no 
longer retracted by the elastic components 50 and extend 
out from the edge of the protrusion 36 to hook the disk 
34. In such a manner the hooks 38 and the turn table 42 
clip the rotating disk 34 so that a flying disk event can be 



prevented by the hooks 38 even when the disk drive 30 is 
shocked or vibrated. Please notice that the operation and 
the movement of the turn table 42 when reading the disk 
34 is well known by the person skilled in the art so that a 
further description is hereby omitted. Moreover, Fig. 5 ac- 
tually only shows the stop mode. In low speed rotation, 
the turn table 42 pushes the disk 34 up as shown in Fig. 6; 
however, the hooks 38 are not provided sufficient cen- 
trifugal force to extend out from the protrusion 36 since 
the rotation is in low speed. Such a feature is not shown in 
Fig. 5. 

[0023] As for the third embodiment of the present invention, 

please refer to Fig. 3 and Fig. 4. The third embodiment of 
the present invention has the same structure as the first 
embodiment, so that a further description is hereby omit- 
ted. However, the different between the two is that the 
hooks 38 are made of metal or magnet and the protrusion 
36 includes a magnet (not shown) to attract the hooks 38. 
When the disk drive 60 reads the disk 34, the turn table 
42 pushes the disk 34 up to bring the base 32, and then 
the motor 44 drives the turn table 42 to rotate the disk 
34. During low speed rotation or a stop mode, the magnet 
retracts each connected hook 38 to within the edge of the 



protrusion 36 via magnetic attraction so that tiiey will not 
hook the disk. And as shown in Fig. 6, during high speed 
rotation, with the centrifugal force gained by rotation, the 
hooks 38 are no longer held back by the magnet and as a 
result, extend out from the edge of the protrusion 36 to 
hook the disk 34. In such a manner the hooks 38 and the 
turn table 42 clip the rotating disk 34 so that flying disk 
can be further prevented by the hooks 38 even when the 
disk drive 30 is shocked or vibrated. Please notice that the 
operation and the movement of the turn table 42 when 
reading the disk 34 is well known by the person skilled in 
the art, so that a further description is hereby omitted. 
Moreover, Fig. 3 actually only shows the stop mode. In low 
speed rotation, the turn table 42 pushes the disk 34 up as 
shown in Fig. 4; however, the hooks 38 are not provided 
sufficient centrifugal force to extend out from the protru- 
sion 36 since the rotation is in low speed. Such a feature 
is not shown in Fig. 3. 
[0024] Please refer to Fig. 7 showing an optical disk drive 70 in 
low speed rotation or a stop mode and Fig. 8 showing the 
optical disk drive 70 in high speed rotation, both of which 
are according to the fourth embodiment of the present in- 
vention. The disk drive 70 includes a base 32, a protru- 



sion 36 and a plurality of hooks 38. The base 32 is for 
holding an optical disk 34, the protrusion 36 protrudes 
from the base 32 that can hold the disc 34 by extending 
through the center hole of the disk 34. The disk drive 70 
further includes a sliding track 52 for the hooks 38 to 
slide along. The disk drive 70 further includes a motor 44 
and a turn table 42. The motor 44 rotates the turn table 
42 so that a pickup head of the disk drive 60 can read the 
disk 34. The protrusion 36 further includes a magnet (not 
shown) to attract the hooks 38. When the disk drive 70 
reads the disk 34, the turn table 42 pushes the disk 34 up 
from the base 32, and then the motor 44 drives the turn 
table 42 to rotate the disk 34. During low speed rotation 
or a stop mode, the magnet retracts each connected hook 
38 to within the edge of the protrusion 36 via magnetic 
attraction so that they will not hook the disk. And as 
shown in Fig. 8, during high speed rotation, by the cen- 
trifugal force gained by rotation, the hooks 38 move along 
the sliding track 52 to extend out from the edge of the 
protrusion 36 to hook the disk 34. In such a manner the 
hooks 38 and the turn table 42 clip the rotating disk 34 
so that a flying disk event can be prevented by the hooks 
38 even when the disk drive 30 is shocked or vibrated. In 



addition to the magnet mentioned above, elastic compo- 
nents can also be used in place of the magnet to attract 
the hooks. Please notice that the operation and the move- 
ment of the turn table 42 when reading the disk 34 is well 
known by the person skilled in the art so that a further 
description is hereby omitted. Moreover, Fig. 7 actually 
shows only the stop mode. In low speed rotation, the turn 
table 42 pushes the disk 34 up as shown in Fig. 8; how- 
ever, the hooks 38 are not provided sufficient centrifugal 
force to extend out from the protrusion 36 since the rota- 
tion is in low speed. Such a feature is not shown in Fig. 7 
[0025] Please refer to Fig. 9 showing a of rotation speeds and 
their corresponding centrifugal forces. According to the 
present invention, each hook weighs 7.975g net, and 
when extending out from the edge of the protrusion, the 
arm of force is ca. 1.447mm. A flying disk event occurs 
only during high speed rotation, which according to the 
industry is defined as anything above 6000rpm. The 
hooks according to the present invention are required to 
hook the disk during high speed rotation. Thus as shown 
in Fig. 9, between SOOOrpm and 7000rpm, the hooks are 
not bounded or attracted by the elastic components or the 
magnet in order to hook the disk. The hooks extended at 



the farthest point from its center of gravity require a mo- 
ment of ca. 0.113N*mm. Therefore, at 6000rpm, if each 
hook obtains a centrifugal moment of 0.7N*mm, the elas- 
tic components or the magnet is required to provide a 
moment of 0.41N*mm, in order to make the hooks extend 
out from the protrusion to clip the disk during high speed 
rotation. 

[0026] Fig. 9 is only an example of the present invention that 
does not limit the range of the present invention. Of 
course, hooks in different shapes, weight, or made of dif- 
ferent materials also belong to the present invention. 

[0027] In contrast to the prior art, the present invention provides 
a means avoiding a flying disk event in the optical disk 
drive, which includes the protrusion and at least one hook 
so that during low speed rotation or a stop mode, the 
hooks are retracted to within the edge of the protrusion 
and thereby leaving from the disk by its own weight or 
bounded or attracted by the elastic component or the 
magnet. And during high speed rotation, by the centrifu- 
gal force gained by rotation, each hook is no longer 
bounded and extends out from the protrusion to hook the 
disk. In such a manner, a flying disk event due to shock or 
collision to the disk drive can be prevented. 



[0028] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device and method 
may be made while retaining the teachings of the inven- 
tion. Accordingly, the above disclosure should be con- 
strued as limited only by the metes and bounds of the ap- 
pended claims. 



